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Protective e f f e c t of s upe rox i d d ismu­
tase ( SOD) on severe lung damage
caused by xanthine oxidase (XO).

O.D.SAUGSTAD, M.HALLMAN, G.BECHER·, A. ODDOY·,
B. LACHMANN·.
Dept.of Paed.,The National Hospital of Norway,
Oslo,Childrens Hospital,Helsinki and Research
I nst itute for lung diseas es, Berlin-Buch,GOR.
During post hypoxic r esuscitation the hypoxan­
thine-xanthine oxidase system cr eates free
oxygen radica ls. The e f fect of free oxygen
radicals on the lungs were studied by applying
1 U XO into the trachea of guinea pigs . LUng
compliance and arterial blood gases were moni­
tored. Compliance and Pa02 decreased (p<O.OI)
after application of XO in 1 ml saline (3 mIl
kg>, when compared with saline alone. SOD
(20000 U) prevented the effect of XO. When
ventilating with a peak pressure of 20 cm H20
20 minutes after appl ication of the fluid the
data were :

XO NaCl XO+SOD SOD untreated
Compliance 0.13 0.27 0.24 0.30 1.00
ml lcm H20.k9 ±0.07 0.11 0.06 0.10 0.20
pa02 10.8 13.7 14.4 13.7 16.4
kPa ± 2.4 1.9 2.1 2. 1 0.9
The data demonstrate that XO potently damages
the lungs probably through 02- formation since
SOD prevents the effect. The SOD effect lasts
about one hour. The data also show that there
is a dramatic effect on healthy lungs when
saline is applied into the trachea. This
rai ses the question whether randomised studies
for surfactant treatment are justified.
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A populatioo of 360 families, with at least one child with
_ lor .myel.anen1rwcele or emeplal.arm1rwcele was

ascer-tained by m.ll.tiple selectim in the Souther-n Pol.aOO W'iere the
birth prevalence of N1Dis 0.89/1000. 1I1eprolability of
aece-tatmeot11" equalled 0; 64; 1he populatioo birth prevalence of
N1Dand the prevalence of N1DalIXlllI the prol:aJ1ds' sibs were wed to
calculate the relative r is< amh<ritability. CaIpl ex
aralysis by the meth:Xl of Ill'lX1nun I.1kelihood "'" awlied in an attaq>t
to di sa-im1nate betwee1 the hypotheses of s1I8le IOQJS _ that of

\.n:ler IIl.lltifactor1al 1.rtleritance. A pr'qg'am

YU<CNS in FOO'I1lAN for Cyber 12 ax:: <:aJPl.ll:er was preap-ed.+ '!he
reo.rrerce riS< of N1D1IlX1'lg sibs was 3. 11); - 1.6,
b<iing a bout 39 trees (,c=181.31 p < 0.0005) the population
prevalence at birth . '!he herttability calculated 00 the resression
of siblings on prq>OS1ti was C 1. 1I1eresJl.ts of oc:uplex

aralysis excluded the hypothesis of IIl.lltitact<rial
irl1<ritance ('/ ! '= 18.186 df=46). '!he hypotheses of twoallele
model at a single autoeaml l.oals fit the data with IIIJCh better
cteetee of exactness. !or:rg the eil!Itt hypothe5es the best ccnformity
( OX; = 9.315 df=45) "'" observed for addi t ive IIXldel (d = 0.5) with
peoetrarce and treqJency of x =0.546 . '!here
reenes :o@OSt tha t I18jor addi tive _ III18t>t be r-espcoaible for
N'ID1rheritarx:e.
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Respi ratory di str ess syndrome in th e newborn res emble s

acu te s ever e respiratory failure (ARF). ARF is associata1
\.'ith a number of ethiologies that cause lung in­
jury. Hyperimmune rabbit serum against guinea pig lung
pr-oc e tne (ALS) induces acute f atal respiratory failure
s i mil ar t o ARF ( Paddabr-Le 14 , 211 . 1975 ) . We have s tu died
movement o f' molecul e s i n and ou t o:f th e ai rways wi th in
30 mi n a:fter i nt ra venous ALS. Guinea pigs that rec e i ve d
sali ne or normal rabbit s erum s erv e d as co ntrols. l J1I_
Al bumin and 1flo C, 'H-labeled s ur factant were i njected ei­
th er i ntr av enousl y or i ntratrach eally pr i or t o ALS . Fol ­
l owi ng , ALS the airways be c ame :fr e ely permeable to a I bu­
min . Despite e f fective mechan i ca l ventila t i on the a ir­
ways became flood ed with pr otein. Within 30 mi n 26% (con­
trol 0 . 5%) o f th e int r av enous 1J I I-albumin was recovered
from the airways. More than 80% of intravenous surfact...
ant was cleared from circulation but only 0 . 5% (control
0 .02%) o:f it entered the a irways. Lavageable surfac tant
pool dec re as ed by 40% wi t hi n 30 min a:ft er ALS. More than
95% of th e complex that l eft th e airways was recove r ed in
the r es idual l ung . Bronch i al s ur f a c t ant was inactivat ed
by proteins and g lycol ipi ds t hat enter e d the airways af­
t e r ALS.

We hav e de mons t ra t ed a s evere surfac tant defect wi thin
30 min after ac ut e lung inj ury.. We have als o shown t ha t
th e s urv iva l and l ung fun ction can be impr ove d by surf ­
ac t ant s ubs t i t ut ion after ALS. Therefor e we propose that
s ur fa c t ant defici ency plays a c ent ra l r ole in early pa­
th ogenesis of ARF.
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38 SURFACTAJ:T SUBSTITUTI ON I N RDS . AN EVALUATION
OF THE TURNOVER OF EXOGENEOUS AND ENDOGENEOUS
SURFACTANT. M. HALLMAN, T.A. IlERRI TT*,

Childrens Hospital, Univ. Hel s inki, Finland, and Dept.
Pediatrics, Undv , Cal i f orn i a , San Diego.

A potential s ide ef f e c t o f ex ogenecus su rfact ant i s
inhibition of the endogen eou s su rfactant secretion. We
have s tu d i ed th i s que stion . Human surfactant (HS, 120
mg/kg) was g iven be f ore th e age o f 10 h , in o rde r t o
t rea t severe RDS. Tra chea l as pi ra t es (N::::I 12 8) we re re co­
ve red f rom. t en i nfant s (BW 10 13 +28 5 g ; GA ' 27 . 4+ 101 W;
5 re ce i ved HS, 5 contro ls) and a na l yzed fo r pho spholi­
pi ds . The i nt erpr etation of t he re sul t s is ba sed upon
th e foll owing knowl edge : 1. In tracheal as pi rate the
phospho l i p i d c ompos i t ion i s similar t o th at i n alve olar
l avage. 2. Surfactant phosphol ipids from RDS and from
no-RDS 'are similar except f or the acidic phospholipids:
in RDS there is on l y phosphatidylinositol (PI ) , wher eas
normal surf ac t ant co nt ai ns both PI and 'phosph atidylgly­
cerol (PC). 3. The hi gh serum myoinosit ol in RDS pre­
vents PC synthe s i s (J ". e lin . Invest. 68, 74 2 ,1 98l ) .

The tu rn over o f exog en eo us HS wasmeasured on th e ba­
s is o f the expone nt i al de cay data of PC! (PC+PI) -rat i o.
The half-life of PC was 33+5 h . HS s ubstit ution . increa­
se d HS pool s ize 5- 22-foll; and increased s a t ur ated -l e ­
ci t hi n/ sphi ngomyelin (L/S) f r om 3. 0+0.4 t o 25.0+8. 3.
SUbse que nt ly L! S r emained hi gh and the r e spiratory s ta­
tus impr oved. At th e age of one week the tre ated infants
had higher L!S than the contr ols (22.4+3. 7 vs 9.4+1. 7) •
According to present evidence excgeneoiis HSdid not
suppress endogene ous HS secr etion. Instead, ex ogeneous
as may be utilized f or en dogeneous synthesis of sur­
f actant .
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Transfusion acquired cytaneqalovirus infection
in the preterm infant.
DECATES CR·, WALKER s«, GRAY J* ,NAGINGI'ON J* ,

ROBER'1'ON NRC. Addenbrooke' 8 Hosp!tal , Departments of
Paediatrics and Public Health, Bills Road, Cambridge.

In order to evaluate the risk to very premature
infants of· ao:[U1rinq oytomeqll1ovirus (CIIV) infection
from blood transfusion, a prospective study of 70 bab1.es
of 32 weeks qestation or le88, who received transfuslC1lB
of unscreened blood was undertaken . Specimens of cord
blood, postnatal maternal blood and babies blood at
approximately one month post term were tested by comple­
ment f ixation test for OW .:IqG ant1bodies and where
indicated by radioinmlunoassay for OW specific IqM.
Urine specimens fran babies and mothers, taken shorUy
after delivery and from babies at follow up were cult­
ured by routine methods for OW. Allquots of the blood.
used to transfuse the babies were tested retrospect!vely
for antibodies to CMV. Clinical details, methods of
feeding and progress on follow up were recorded. Ten
babies acquired QlV infection postnatally . Three babies
were thought 'b> have transfusion acquired OW infection,
and one died as a result. No other baby had obvious
clinical sequelae. Two infections were definitely not
transfusion related, and of the remai.ninq £1ve, one
occurred in a baby bom to a mother with acute CHV hep­
atitis an:! four were probably acquired after discharge
from hosp1.tal, possibly from infected breast m1.1k. Prem­
ature babies are at risk from transfusion acqcdzed OW
infection, but other sources of infection, notably un­
pasteurised breast milk from seropositive mothers and
milk banks should be considered.
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Insulin secretion is linearly proportional t o
blood glucose in insul in dependent diabetes
(100M) JOHNNY LUOVIGSSON·
Dept of Pediatrics,Univ Hospital,Linkoping,
Sweden

Low insul in in !DOM may depend on a defect insul in-re­
lease process and/or decreased number of beta cells.
The aim of this study was to elucidate th is question by
analysing how the insul in secretion is related to actual
blood glucose.
Pat ients and methods: Blood samples were drawn at day 0,
3,30,90,180,270,540 28 ;hildren who got !DOM at th e
age of 4-15 yrs (mean-SO 9.B-3 .3). At 90, 270, 540 days
a standardized breakfast was given and blood drawn after
O,30,60,90,120 min. C-peptide and blood glucose were de­
term ined.
Results : At diagnosis C-pept ide was in all
CIi1TcIi'en(range 0.05-0.58 pmol /ml ;mean-SO 0.21-0.13).
Fasting values reached a maximum at 3 months duration
(0.04-0.58;0.21!0.11l well as maximal C-peptide re­
sponse (0.08-0. 80;0.43-0.21). The cross-sectional corre­
lation between blood glucose and C-peptide was weak, but
i n the individual patients the C- pept ide response to
bre akfast was I inearly correlated to the blood glu cose
increase s ti ll up t o blood gl ucose ·val ues hi gh abovenor­
mal(at 3 months r=O.gS,at 9 months r=0.97 and at 13
month s r=0.98l. Insulin secretion started at t he same
glu cose but a certa in C-peptide increase was associated
with higher blood glucose at 18 than at 9 and 3 months.
Conclusion: The re sults indicate that the relationship
between blood glucose and insul in secretion after break­
fast is normal in children with 100M. This s ugges t s that
the l ow insul in release nainl y depends on too few beta
cells.
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